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^ ^ TflolHS. AV-g-*V<^ ^^^1^ ^ 9X^ S.^ 

(reshaping, reampl ifying: 2R)^ cfo^tb 7]^^ ^ ^fe ^^H 

-g- 

H 2 

%^^7], 4l^> 
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o]^^ ^^El-g- Ji;^H OPTICAL SIGNAL PROCESSOR 

USING SATURABLE ABSORBER AND OPTICAL AMPLIFIER} 

£ la. £ lb ^ £ Icfe #2fl 7l#oll ^t}- S}-^^^7ll- ^^3:1-71 ^ :£^»ol 

£ 2^ ^ ^^HHl i4€- ^Hl-§- ^^^s.o]t^. 

H 3^ £ 2S^ ^Aix ^^Solcf. 
£ 4a i^^l £ 4d^ £ 2^1 7]^^ ^^s>7l 7]\^^^ 

£ 5^ ^ ^^si cf^ ^AHiofl ^ej-g- 4i;^V^ ^>^^Hoicf. 

£ 7^ £ 6Sl S|-^^*7l^ ^^^ell- ^^5^>7l ^tb 7fl^H*olt:l-. 

^ 4i^Hl ^J^S-Ai, :t TljolHS A>-g-sH 
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^ll^^^S}-^ ^llf^^Creshaping, reamplifying: 2R)-^ cf'?^^ 7]^^ ^ %^ 

<9> ^4^^] (saturation absorber)^ i^-^i Bflol^^] cl-<5l-2-= (mode locking 

laser diode)[S. Sanders et al . , lEE Electron. Lett., 26, 1087 (1990)]^ €^ 
efl^l^i<^l ^^1 ^>^S)5^o.c^^ ^-S- ;^l7l [Z. Bakonyi et al . , CLEO, 329 

(2000)], % (optical discrimination) [A. Hirano et al., lEE Electron. 

Lett., 34, 198 (1998)]-^«^1 -S-g-SjJl ±^}<^]^-. 

<10> :^^^7]^ tiVH^l^l <^1^ <^1-S-tV W^7ll: , 

(semiconductor optical amplif ier :SOA)^ ^^5:1- :^7]^o,s. ^-S.^<^1 
^^^ffe ^A^S., aJrS^l ^flS-l- ^S.^ efloj^-lsq. '^t-i-JL 

-y^^ofl ^^^> ^^s^-^ei* ^ ^711 ^cf. oiBit!- ^£ 

^1 ^^^7l^ 1.55 m cfl^^ ^^-tl ^l^^^-^l^^ '^^«fl fe^ 

^^Jll- ^ #efl^ ^^-a- ^^^7l(EDFA: erbium-doped 

amplifier)<^l 3.7)7} nfl-f ^Ji, t\-^ aV^^] :^-a.;^> ^ 

(monolithic integration)c>l 7l-^3rH ^^^^7] , % ^^^^], feel4i7.> -§-§-^<^> 
<11> ^f^^7ll: o]^t}<^ ^^^^7]^-^ #2fl7l^<:>ll Sl 

-i^t!:!^. ^^^^S. s)-^ cff- ^^(WDM: Wavelength Division 
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Multiplexing) 7]^^o_s. ^ X\^^^^ -g-^^ ^}%^^ ^fl^^<=^l ^Itfl 

tl^cf. ^^/.l7lJl Al^E^o] -^<g>^^^ ^y].x\^]7] ^sil ti>£^l ^^^7l 

1- ^]%^ 4^^*7l7> ^l<a:s]^cf. f^sflsl 4^1-^^^ ^^'^l ^tb =1- 

^J- (XGM: Cross-Gain Modulation)^!- ^tb 
sl-^ ^^(XPM: Cross-Phase Modulation)«cJ-i^o] S*^! ^l-g-s]jl 

<12> XGM^ ^£^1 ^^^71^1 ojs.^^ ol-g-s>:E.5., -^Al-^o^ ^^fl7l7]- 7l 

«=>> €2fl^ ^S<H1 i:fl*fl 

<13> £ la ^ £ Ib^ ^BflSl XGM s)-^^«:7l# ^^^1-71 ^^o]^. Ks^ 4^^" 
* 7Hfe input signal )<^1 ^#^71(300)^1 o]^^ ^5)-^>7fl S\ 

jL, oil- ols. ^A^cn] o^^fl ^-5]-^ 5|-4(lc)<HlA^Sl ^^:f(cw: continuous wave) 
^S.^ o]^ ^2iS\^ ^^(310)'^]^^ ^^^^ ^^^<=>] ^^7} ^ 

5)-^ Xc "^l #^^^(output signal )ol #^^4. <^7loflA^, 'a^^^7> 

ol^isl-<^l Sl«fl ^#3^^(CW)^^<H1 ^^51 7l r^l^^Hl §H(High)/S.^(Low) 

£ la^ -^^tb ^^(co-propagation)'a nfl<^lJl, 

£ Ib^ -^OJi^o] uVcfl HJ-^ (counter-propagation)"^ nfll- M-^^flS^i^. 

<i4> XPM tibS^l ^ ^^7]^ £.311-5. (passive waveguide)7> s:>u|-s1 7lJa:<^l 

^^m^ 7Mt^, Aj-ojo^ ^>>gofl nfl^5l -^^^ ^S^-» o] 
4. 

<15> XPM IJ-^^ ^^^71(500 , 520)51 c]^ >a-EflollAi :f /•1l7l 
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^^(inversion) ^«>^(non-inversion) ^7]S. tbcf. 

<i6> XPM ^ ^1171011 4ei- #^^J:7l- >Hl7l7> ^^^M nfl^ 

■^l, 'a^^^ ^^l7l f-^ (input power dynamic range)7]- nfl-f ^Hltb^^^i ^;?]l^o] o| 

% 4^ 2R(reshaping, reampl ifying)^ ^"^^ 7]^S. ^19% ^ SX^ 

^S.^ ^l^^V^ 
<18> ^ ^'^^ ^^■8r ^Jl ^71 -S-^ ig^7l- tiling ^Jl ^ol^>7ll ^tiV;^ 

€ 71^^ ^ ^e^-g- ^^^l^f. 

<19> ^^tt ^'^^^>7l 7]^^ ^^O.^^-], ^ ^/il7l o] 

<gA>:t<'l ^ojJE]^ *51-^^<^1 -acf ^JI, ^^71 o1*>o^ og^} 
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%M]7] B.7]\ ^7.}% 
<20> stt, ^^7] ^-le^-g- ±7\^ ^^^7]3] #^^^1^ ;Hl 2 

<21> ^ ^^^^ ^^1-^ ^1 1 ^T^^l^ ^7] ^^^■7]^ 7]% ^<^] 

^^^Sl^, 71:^3)- ^71 7l:& ^A^^ >)] 1 #SflTg#3)- ^7] l^Efl^f' >a-<^l 

^ Aj-7i ^^^^ ^ofl ^^^^ 2 1-Sfl^#2)- ;«fl 1, 2 ^ ^igoll 

^ ^^^^1^. ^1 1, ^1 2 ^ ^>%^<^1^ ^V-^^ 

3£^*>£), 1 ^^ns^ ^7] ^f^#7l# t}7] ^t}c^ ^^^^^ 

<22> ^1-711^, ^^jf'^ InGaAsP 7jl<Ss^ Sf^^^S. oj^o^ ;<1d^, 1.24;tfln sl-^tfl^ 

Si 47] 5l-^#(Quaternary)cl ^^^^ ^^1 1 A 1^ ^^^] 1.55fm 3|-^i^^S] 47] 

^^^o] ^^i^ 4 2 #4, ^1 2 # ^^<^] 1.24/m 4^cfl^o^ 47] 5^-^#ol ^^^^ 

<23> ^ ^^'^Sl ^AlJ: ^^B)-g- %^^7]^ ^Eil- ^7}^ 

# <a^^4 ^M^l ^t!: ^^-^1 ^1-71 ^^SJ^ %47l ol^l-o] 

^^^§VJ1. ^^^^1^1- ^^^711- ^^S.7} ^E^l- ^4^>7fl ^^>J17> 

«m ^^^^^ ^ 2}-^J-^^7ll- ^ SlC^-. 
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<25> (^Al<^l 1) 

<26> H 2^ ^ «>^^t!: ^^l*^!*^! 4€- ^^el-g- ±.^}^ ^^^S^li^. ^ 

-tlJ: ^^el-§- 4i^>^ ^5l-*^^Ul00)Sl- W^7l(110)«- i^srH ^^^^1^. £ 3^ £ 

2^ ^-Jis: ^e)-8- ^;^>^ ?^131-<^H1 tfltb 

<27> £ 31- %V2:§>ig, ^el-g- 4i^>^ 5L^^==^^1 <^^(16a)^ ^^^■y] 

(16b)-^S. ^^^s]<H ^^(14a, 14b)<^l o]^ z^z]-^ ;^7l^^S. ^el^>o^ 

^V^^^(15)^ isl-^^^l <^^(16a)^ %^^7] "^S^deb)^ ^^S. ^ 
^^^^1=1-. ^^S^-g- 4i^>^ n-InP 7l^(10)«^l InGaAsP?^!^ 

(11), p-InP #2fl = ^(12), InGaAs ^^^(13), ^^(14a, 14b), ^r]-^ 

^^(15) ^ -^^^1(17)1- i^^>^ ^^ds|ol o^rf. -a-^^l(17)^ ^ ^^7lfi1 o] 
^^ 3.7]] ^31, n^'S^-n^ (Fabry-Perot) S.S.^ ^^l*>7l ^*>o^ '=>^^^] 
^nVA} ^^o_s.^:]9^ ^«S*Vi^. <^11: 1:<H Ti02/Si02 ^^^^<='l 7>^W. ^ 

^ ^^(14a, 14b)^ ^7l^ ^sl^ <a^^<el sl4iiie}sl (photo-1 ithography) 
ol-g-^><:^ ^^^1 c§<^(i6a)3)- ^^^7l «^^(16b)* ^S^^H ^7]^ o.^. ^<^X\7j_ 
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<28> InGaAsP %^^#(11)^ S^M^ ^^^^ ^ 9X^^, l.2Am 4^^^^ 47] 

^^1- (Quaternary)!- ^^^1 0.1/zmS ^^^^V^l, ^oHl 1.55/Mn 47] ^^l-l- 

^^^1 O.lSjCflnS. ^^^3^>JI. cfA] i.24j:m 3i|-^cfl^^ 47] (Quaternary)* 0.1/an 

<29> ^^^■7]o]] ^<^^5]^ ^^(lAmp)^ ^>^l*V7l ^sfl 

^^(threshold current )<^1^>S <y7H>Jl, ^^^1^ ^^(Isa)^ 

<30> tb^, ^^^fl(16a)<^l <^1^ 7] (ion-implant)^ ^l-§-^]-^ 1:^1-^ ^^^> 

^ ^'^1 ^Ajg^ o]:^;^} (carrier)^] ^^t^a]^^ ^^^1?^ Jl^^^j-o] 7}^ 

<3i> o]^}^ i 4a i^^l £ 4d# ^Ss:>c^ ^-le^-^- ^;^>^ 7]^^ -i^tttf. 

<32> :£ 4al: %^^}^, S.s\- ^^^1^ ^4 7l( transparent input power, 

^^-1171 oi^o^ o^^y^o] ^<as]^ ifl-?-^^ 'a^v^^i #^€4. 4 

7V;^m ^3:^0] ^^^1<H1 ^ ^^■fl7l7> isj- ^^^1^ 

<33> S. 4b» ^S*>^, ^#^7l^ ^^il7l (saturation input power, Psat.in) 

ol^>o^ <yA>^ol ^o^il^ <^1^^^ ^^^>J1, ^2}- ^A^l7l (saturation input 

power. Psat.in) -^l^V^ '^^^^V^'^l ^'asl^ ^^^^(P2^^^)ol ^gy^c] %:^^ty, 
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^^^Hl ^^^SlS-S. ^^o] ^171^C)-(^^^1^). 5E^, #^^1^ %4 

o] S.S[ ^^^11- -^^tlr^. 4-'?]:. ^^#7l^ ^^(Psat.in) ^4 3. ^ 

^^^^ ^^#7lofl^i ^4715. f^^5l<H -i^tl: ^^^711- 7}7] 

<35> S. 4d^ 5L^^^^lfil #^ %M]7]iS. 4aSl Ptr.out)^ ^^^^ISl 

£Al*^ Jl^oiq.. O] ^^6\]A^ M. ^ n}9\. ^O], A-IS. Cf€r ^^l" 7l-^l A] 

^ ^Ai<^loil 14s. :^>yj: ^e]^ i^}^ oi^^c^ ^€^5^- 

71, i^w] (extinction ratio)7> #7>s|^ ^^y-* ^ ^ SiJl, ^:£^<^1 ^]^] 
(tirae jitter)!- 7>^ ^^-'^Ife 2R (reshaping, reampl if ication)*^! 

^. ^-'a ^ ^^9] 4i4* ^l-§-«V^ aTll #o1 ^ 

1- 1: ^ 9X^. 

<36> £ 4c<HlAi^ «7UH 4a4 Ptr.out)^ ^^^714 

SJ^ M7l ^4 T^xls^ ^^^^|.c-]4H -6-4t!: ^ $i4. 
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<37> (^Alo^l 2) 

<38> o]^, s. 51- %2it\<^ ^ cf^ ^'^W. £ 5fe ^ ^^^^ 4 

€■ ^Al<ijlofl 4^ ^^e)^ ±7\9] ^>^^£ol4. ^ ^igo^ cf^ ^^]<^]o\] vc^^^, 

S. 5«^1 9X^ ^£^1 ^^-^7] (210) S.^ ^^^1(200, 220) 

1- ^£ Si^. '^Is^t!: -f-^H ^>£^1 ^#^7lo]lA^ ^^^JS]^ 

ASECamplified spontaneous emission) ^-g-* ^^1- ^±s\- ^ ^ SX^. 

o] 1 ^^^1(200)^1 #^ ^471^ ^ ^^7lfil S.^ %H7] 

o]^o_s, t[JL, 2 ^^^1(220)^1 ^4^1^ ^1 1 iSl-^^^l(200)Sl 

<39> (^Alo^l 3) 

<4o> ois^v, £ 6 s £ 7# ^^^>o^ ^ ^^i-^m ^'^tt^. 

^ ^ A] 0^1 oil i4€- 3i|-^^^7l^ ^51-^^^1(600), ^^^71(610) ^ (620)1- i^*> 
«^ ^l^V. 2l-^^«:7l^ -S-^-^el-H] cfl^Ai s. 7a ifl^l £ 7fl- ^S^H ^ 

4^1 ^d'^ttcf. £ 7a<=^\]^^ ^^%<=>]JL ^t}^ Xc ^ Ptr^ S.^^ 

^^]^ ^^<a^ %47ll- M-Efi^rf. £ 7b<^l>«^ Xs ^ M-E^-^ 'a^^^(input 
signal )!■ slDleVcf. o] <?^^^^(As )<=>!] '^^^(Xc)^ 

^ti-. ^. H 7c^ €2:^ S3^^s:(\s )<='fl €*>^ 9i^^(Xc)^ 
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<42> 4^0.^, H Tdl- ^^^M, S.n^^MK600m ^14^5] ^^^^^ ufEfvfl 

jO. 91^. cf^-^S. JE 7e# S.^ ^^^1(600)* ^^1-^ ^^S.^ ^^^7] 

(610)'HlA^ ##^4. ^2^J1, ^#^0.^ €bK620)«- o]^^}c^ As ^ 7>;^1^ 
^^^^ (input signal)* ^l7l^>^ 2)-^^ 7>xl^ ^2:^ 

7f). 

^^|7l oi^vo.^ s^^>^, "a^-^ilJ: ^471^ ^m] i^^fl^ii *a^t!: ^^711- 
<44> ol^l^ ^A^^ ^^:^(Aj.)3j- Ai^:g-(Xs)ol ^cfl «j-«j=(counter-propagation)*a «fl 
<45> oi^>, ^ ^T^^ ^^H<^1 ^^Hll- *^^H ^Ml-^l ^^^V^^M", ^ ^'^^ <^l<=>fl 

^Jl, ^ ^^T^OJ 7|^^ ifloflA-l tg. ^o]:0^ ^^o| ^1^1^ 7].^ ;^].ol] o^«|] 

[^^^ JL^I 

<46> ^^^^ ^A^^ S.^- ^^^M ^£^1 ^ ^^7l# ^aje>c^ ^ ^ 

^^i7i7> 7>^§>ji, ^^^:sL^ ^^ ^^7] ^ cdi^aii- ^ 9X^, ^ 

^2)-, 51)-^ 2R(reshaping, reampl i fying)^ 4*^=^!: 7]^S. ^ $i4. 
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<47> atb. ^ ^"^^ ^tb ^^sl-g- i;^l-7> 3i|-:a-^^7ls. <:>l-§-€ «fl<='fl^. ^ 

J. jg.:^!- i^^7> ^Jl ^<^]^}n] -^yj^^ 4^^^^ 7]^^: ^ Sl-^a- 
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l^^^J- 11 

^471 o]^^o^ °dA>^ol ^ogs^^ ^^^^ ^cf ^31, 

[^^^J- 3] 
41 

^1 1 ^7l 1 ^^^]^ ^7] ^^^7]^ 7]% ^o\] ^A^SlH, 

7l^ ; ^71 7]^ -^Hl ^^^^ 1 #2fl^f^; -^^-71 ll-sfl^^ ^^■'='11 ^^^^ * 
^7l 2 #2fl^^; ^71 1, ^1 2 ^ #^<^1^ 

^€^1; ^ ^7] A] 1. ^1 2 ^ ^^^^1^ -sv^^-^m 
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4 «J-<^1 InGaAsP 7^1 'i^ 3^f'-^S- ^l^^l ^1^. 

1.24 jOTi 47] sl-^l- (Quaternary) ol ^^^^ ^1 1 

^7l 1# 1.55i:an 2l-^>i:fl'^^ 47] s[^^o] ^^^^ ^12^;^ 

^1-71 ^] 2 %- ^>^<^1 1.24/zm 471 s^-^^o] ^^^^ ^] i^^V^ 

l^^^J- 61 

^ ^^<=>] ^^^^ ol>^ol SlS.^ t:>Jl, 
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